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1
DISPLAY DEVICEL

TECHNICAL FIELD

The present mnvention relates to a display device, which 1s
mounted, e.g., on a ceiling of a motor vehicle, and allows
opening and closing operations in which the display device
opens 1n use and close 1n housing.

BACKGROUND ART

It 1s generally known to the general public of a structure in
which a video display serving as a display means 1s openably
and closably attached to a ceiling of the inside of a vehicle
(e.g., see Patent Document 1). In such a conventional tech-
nology, the rectangular display has a supporting structure in
which the display 1s connected to housing through a hinge and
1s rotatable on a fixed fulcrum. To be more precious, the
structure 1s arranged such that, 1n housing, 1t becomes a closed
state 1n which a display screen 1s housed along the ceiling,
and, 1n use, 1t becomes a so-called opened state in which the
display 1s displaced up to a state where the screen gets to
nearly perpendicular for easy viewing of the display by a
viewer. In this opened state, the display occupies downward a
space corresponding virtually to longitudinal dimensions of
the display from the fixed fulcrum.

In recent years, there 1s a tendency for displays to increase
in s1ze. With the increase in the longitudinal dimensions of the
display, the enlarged display attends evils of obstructing the
rear field of view of a room mirror for a driver, and 1s at 1ssue
from a safety standpoint. Since sporty-type vehicles and
vehicles with sunroof are being designed to have a lower
ceiling than that of general vehicles, a small-sized display had
to be provided not to obstruct the rear field of view by the
display.

It 1s better known of another structure 1n which a video
display acting as a display means 1s openably and closably
mounted on a ceiling of the inside of a vehicle, a linear-
traveling plate driven by a motor and the display means are
coupled by a lifting arm, and linear motion of the linear-
traveling plate 1s converted 1nto rotational motion of the dis-
play means through the lifting arm (see e.g. Patent Document
2).

In such a conventional technology, the lifting arm itself 1s
not only an eyesore judging from a design viewpoint, but also
partially obstructs the display when obliquely viewing the
display, obstructing the rear field of view of the room mirror
for a driver according to a mounting position thereof and
disposition of a driver’s sheet, which could become an 1ssue
from a safety viewpoint. Further, there can be a danger that a
finger inadvertently gets caught by the lifting arm because an
opening of the display 1s changed during operation of the
lifting arm.

Patent Document 1: JP-A2002-193045

Patent Document 2: JP-A2004-132049

As the conventional display means supporting structure
adopts the fixed fulcrum, there some fears from a safety
viewpoint due to obstruction of the rear field of view of the
room mirror for a driver with the aggrandizement of the
display. Conversely, the size of the display 1s reduced to the
extent that the rear field of view 1s not obstructed, a viewer
cannot derive his/her feeling of satisfaction viewed from
communication ability view point. In this way, there were
problems to be solved 1n various situations.

The present invention has been made to solve the above-
mentioned problems, and an object of the present invention 1s
to provide an improved display device that i1s free from
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2

obstruction of the rear field of view of the room mirror for a
driver even when a large-sized display 1s used.

DISCLOSURE OF THE INVENTION

The display device according to the present invention
includes a rotating shaft shifting means, provided in a rotating
shaft supporting means, for shifting a rotating shaft by a
predetermined distance 1n a predetermined direction relative
to the rotating shaft supporting means, when a display means
1s rotated to a predetermined angle on the rotating shaft. Or
the display device includes a follower gear integrally formed
with the rotating shait of the display device and a driving gear
driven by a motor to be geared with the follower gear.

According to the present invention, with the opening of the
display means, the rotating shaftt 1s displaced, thus enabling
widening the rear field of view by a distance corresponding to
the amount of the displacement. This makes 1t possible to use
a large-sized display device while ensuring safety. In addi-
tion, the rotating shaft 1s driven by the motor through the
gears, thus eliminating the need for a member such as a lifting
arm, which could obstruct the rear field of view.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s an oblique view of a display and 1ts support
mechanism.

FIG. 2 1s a view explaining a displaced state of the display
and the rear field of view of a driver 1n the 1nside of a vehicle.

FIG. 3 1s a front view of the display and its support mecha-
nism.

FIG. 4 1s a partial sectional plan view of the display and 1ts
support mechanism.

FIG. 5 1s a view explaining a position at which a rack gears
with a pinion 1n a closed state of the display.

FIG. 6 1s a view explaining a position at which a rack gears
with a pinion 1n an opened state of the display.

FIG. 7 1s a view explaining a sliding piece member.

FIG. 8 1s a front view showing the display 1n a closed state.

FI1G. 9 1s a front view showing a haltway state transitioning,
from a closed state to an opened state.

FIG. 10 1s a front view showing a halfway state transition-
ing from a closed state to an opened state.

FIG. 11 1s a front view showing the display 1n an opened
state.

FIG. 12 1s a view showing an influence upon the rear field
of view 1n comparison with the conventional technology.

FIG. 13 1s a front view showing the display 1n a closed state.

FIG. 14 1s a front view showing a halfway state transition-
ing from a closed state to an opened state.

FIG. 15 1s a front view showing a halfway state transition-
ing from a closed state to an opened state.

FIG. 16 1s a front view showing the display 1n an opened
state.

FIG. 17 1s a view showing positions of the displays in an
opened state as compared between the first embodiment and
the second embodiment.

FIG. 18 1s an oblique view of the display 1n an opened state.

FIG. 19 1s a front view explaining an electric opening and
closing mechanism of the display.

FIG. 20 15 a side view explaiming an electric opening and
closing mechanism of the display.

FIG. 21 1s a sectional view of important parts explaiming a
braking means.

FIG. 22 1s an explanatory view of an influence upon the rear
field of view of a room mirror.

FI1G. 23 1s an oblique view of the display 1n an opened state.
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FIG. 24 1s a front view explaining an electric opening and
closing mechanism of the display.

FIG. 25 1s a view explaining 1n stages a shifting operation
ol the rotating shatt of the display.

FIG. 26 1s a view explaining 1n stages a shifting operation
of the rotating shaift of the display.

FI1G. 27 1s an explanatory view of an influence upon the rear
field of view of the room mirror.

BEST MODE FOR CARRYING OUT TH.
INVENTION

L1

Embodiments of the present invention will now be
described with reference to the accompanying drawings 1n
order to explain the present invention in more detail. Here, the
same members and the members having the same function are
designated by the same reference numerals for consistency.

First Embodiment

Referring to FIG. 1, a display 1, as an example of a display
means, has a shape of a horizontally long (in a right and left
direction) rectangular plate, and 1s rotatable with a rotating
shaft 2 integrally formed with the display 1 as a fulcrum. The
rotating shaft 2 1s supported by a bracket 3 serving as a
support means. The rotating shaft 2 concentrically projects
from the right and leit ends of the display 1, and the right side
thereol 1n FIG. 1 has a supportmg structure similar to that of
the left side. The bracket 3 1s fixed on a plate 4 constituting a
ceiling of 1nside of a vehicle.

FIG. 1 shows an opened state of the display 1 and the
display posses a position at which a screen thereof looks like
to be drooping at an angle with respect to a vertical plane. In
housing the display, firstly, hold the lower end of the display
1 to draw 1t backward, and then lift the display. Thereby, the
display 1 rotates on the rotating shaft 2, the rotating shait 2 1s
displaced upward by a rotating shaft shifting means 18
described later, and finally the display becomes a closed state
in which the screen 1s substantially parallel to the plate 4.

Referring to FIG. 2, the opened state of the display 1 1s
shown 1n a full line, and the closed state of the display 1 1s
shown 1n a two-dot chain line, respectively. A viewer sitting
on a rear seat S can view the display 1 well in the opened state
shown 1n a full line. On the one hand, when a driver sitting on
a driver seat 6 located i front checks the back via a room
mirror 7, a level L1 of the lower end of the display 1 1s
retracted to a position at which the lower end does not
obstruct a driver’s field of view.

Referring to FIG. 2, the rotating shaft 2 1s shifted by a
predetermined amount (the minimum amount which secures
a position at which a dniver’s rear field of view 1s not
obstructed 1n the first embodiment) 1n a predetermined direc-
tion (in a vertical direction 1n the first embodiment) between
the opened state and closed state of the display 1. Such shift of
the rotating shait 2 1s attained by the rotating shaft shifting
means mcluding a combined mechanism of a rack 14 and a
pinion 9 provided 1n a joint of the rotating shaft 2 and the
bracket 3.

The rotating shaft shifting means will be described by
reference to FIG. 3 and FIG. 4. Referring to FIG. 3, the plate
4 1s secured to a ceiling board 11 that 1s an interior member
provided in the 1nside of a roof member 10 of the vehicle, and
on the roof member 10. The display 1 1n the closed state 1s
housed 1n a design panel 12 provided on the ceiling board 11.

The pimion 9 1s integrally fixed around the rotating shait 2.
A guide slot 13 1n the shape of a groove oblong 1n a vertical
direction 1s formed 1n the bracket 3. The rotating shaft 2 1s
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engaged with the display rotatably passing through the guide
slot 13 and movably along the slot. Thereby, the guide slot 13
restricts a shifting direction of the rotating shaft 3 to a vertical
direction. Further, the bracket 3 1s fixedly provided with the
rack 14, which runs 1n parallel to the guide slot 13 and gears
with the pinion 9.

The pinion 9, guide slot 13, and rack 14 are the main
structural members constituting the rotating shaft shifting
means 18, and such arrangement, when the display 1 1s
rotated from the closed state to the opened state, enables the
rotating shait shifting means 18 to shiit the rotating shaft such
that a display screen of the display means moves by a prede-
termined distance 1n an upward direction viewing from a
viewer. A reverse operation of the rotating shaft shifting
means allows the display to return to the closed state.

Herein, the operation of the display device will be men-
tioned. When the display 1 1s 1n the closed state as shown 1n
FIG. § and FIG. 8, rotating the display 1 1 a clockwise
direction as shown by an arrow 15 induces rotation of the
pinion 9 together with the rotating shait 2 1n the same direc-
tion and at the same time transmits a rotating force to the rack
14. Consequently, the rotating shait 2 shifts 1n an upward
(vertical) direction as shown by an arrow 16 for the reason
that the shifting direction of the rotating shaft 2 1s restricted by
the guide slot 13. The sliding operation on its way 1s shown in
FIG. 9 and FIG. 10.

Finally, the display 1 1s brought into an opened state shown
in FIG. 6 and FIG. 11. In such a state, a position of the rotating
shaft 2 1s shifted more upward than 1s shown in FIG. 5. In the
opened state of the display 1 shown in FIG. 6, rotating the
display 1 1n an anti-clockwise direction enables the display 1
to return to the closed state shown 1n FIG. 5.

Here, there 1s a correlation between a rotating angle of the
display 1 and a shuft amount of the rotating shaft 2. Thus, gear
conditions are previously set such that when the display 1 1s
rotated to a predetermined angle, 1.e., from the closed state to
the opened state, the rotating shatt 2 1s sifted by a predeter-
mined distance corresponding to a position where the lower
end of the display 1 does not obstruct a driver’s field of view,
in an upward direction that 1s a predetermined direction.

Say 1n addition, in order for an engagement of the rotating
shaft 2 1n the guide slot 13 to be stabilized for smoothly
rotating and shifting the rotating shaft, the rotating shaft 2
may, e.g., be axially supported by a sliding piece 17 1n the
form of a rectangular block as shown 1n FIG. 7, and then, the
sliding piece 17 may be slidably fitted 1n the guide slot 13.

The alleviation of an influence upon the rear field of view of
the room mirror by the rotating shaft shifting means 18 1n the
first embodiment will be described by reference to FIG. 12.

The display 1 1s provided with the rotating shaft shifting
means 18 including the pinion 9, guide slot 13, and rack 14 as
described hereinabove. A display 100 1s a former one, and the
rotating shait 90 of the display 100 1s supported by the fixed
fulcrum. When these displays 1, 100 are 1n the opened state,
the distance (1.e., the distance between the lower ends of the
displays 1 and 100) between the rotating shaft 2 and the
rotating shaft 90 1n a vertical direction 1s t8.

While the conventional display 100 comes 1n the rear field
of view 19 of the room mirror 7 and obstructs the view, the
display 1 according to the first embodiment does not come 1n
the rear field of view 19, and accordingly exerts no influences
upon the view.

Second Embodiment

The feature of the second embodiment consists in that a
sliding direction of the rotating shaft 2 of the display 1 1s
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inclined relative to the plumb. In FIG. 13-FIG. 17, structural
members supporting the display 1 are designated by the same
reference numerals as with the first embodiment, with them
put a dash (') thereafter for discrimination. In the second
embodiment, the rotating direction of a rotating shaft 2' 1s
arranged to be inclined with respect to the perpendicularity.
To be concrete, only the direction of a guide slot 13' 1s
inclined, and the direction ofthe inclination 1s the same as that
of the display 1 of the first embodiment 1n the opened state.

The operation of the display device will be mentioned.
When a display 1' 1s 1n the closed state as shown 1n FI1G. 13,
rotating the display 1' in a clockwise direction induces rota-
tion of the pinion 9' together with the rotating shait 2' in the
same direction, and at the same time, transmits a rotating
force to a rack 14', thus shifting the rotating shaft 2' in an
oblique upper nght direction by reason that the shifting direc-
tion of the rotating shaft 1s restricted by the guide slot 13’
(FIG. 14 and FIG. 15). Then, finally, as shown 1n FIG. 16 and
FIG. 17, the display 1 moves to a position which got close to
the plate 4 (FI1G. 16).

In FI1G. 17, the display 1' more gets close to the plate 4' than
the display 1 in the first embodiment by the distance t9 of a
horizontal movement at a position at which 1t 1s fully opened
(in the opened state), which can reduce the external dimen-
s1ons of the display 1 in the opened state by the distance t9 of
the horizontal movement.

As described above, hitherto, the rotating shaft of the dis-
play 1s a fixed fulcrum shaft, and therefore, the enlarged
display gives rise to problem of obstructing the rear field of
view of the room mirror, which has been a chief cause of
impeding aggrandizement of the size of the display. In con-
trast, according to the second embodiment, the rotating shaift
of the display 1s moved close to the ceiling of a vehicle, which
realizes a large-sized display. Moreover, the rotating shatt of
the display 1s moved diagonally upward such that the shaft
gets close to the 1nside of the device body, which narrows a
space created when the display 1s in the opened state, thereby
turther widening a residence space of an occupant. Besides,
the display 1s positioned backward being apart from a driver’s
seat, thus further broadening the rear field of view of a driver.

Third Embodiment

In FIG. 18-FIG. 20, the display 1 1s rotatable with a rotating,
shaft 20 integrally formed with the display 1 as a fulcrum. A
bracket 30 serving as the support means of the rotating shaft
20 1s droopingly fixed to the plate 4, and the bracket 30 1s
axially supported by the rotating shait 20. The rotating shaft
20 concentrically projects from the right and left ends of the
display 1, and the shown opposite side also has the same
support structure as that at the shown side. The bracket 30 1s
secured to the plate 4 consisting the ceiling of the inside of a
vehicle.

The rotating shait 20 1s fixedly provided with a follower
gear 31, and the follower gear 31 gears with a driving gear 32.
The driving gear 32 1s fixed around the end of the shaft 33a of
a motor 33. The shatt 33a pierces through the bracket 30, and
the piercing portion of the shaft 1s axially supported by the
bracket 30. The motor 33 1s secured to the plate 4 and the
motor has the shait 33q¢ and a motor-driven gear.

In such a construction, the follower gear 31 rotates accom-
panied with rotation of the driving gear 32 driven by the motor
33, and therefore, the display 1 rotates on the rotating shait 20
as well. In short, the display 1 can electrically be opened and
closed.

The setting of a speed reduction ratio between the driving
gear 32 and the follower gear 31 to a large value accomplishes
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smooth opening and closing operations even for a large-
scaled display. This eliminates the necessity for a lifting arm,
which 1s a mechanism to transmit rotary motion of the motor
33 to the display through the gear, serving as a motion con-
verting means, as in the Patent Document 2, and has no fear of
obstructing the rear field of view of a driver etc. Opening and
closing angles of the display 1 can be safely and easily
selected at driver’s discretion by determining a stop timing of
the rotation by a switching operation of the motor 33.

While in the third embodiment, the driving gear 32 1s
directly attached to the shaft 33a of the motor 33, 1t 15 also
feasible to change a driving force by a speed change gear to
transmit the driving force depending on driving performances
of the motor 33. However, as the motor 33 has a braking
function to the rotating shatt 1n 1tself, 1t would not be able to
prevent the occurrence of swings corresponding to backrush
of a geared portion of the gear even 1f a rotating position of the
display 1 could be held. Hence, 1t tends to be hard to see a
display 1mage of the display 1 due to microvibrations
(swings) resulting from vibrations during driving. Further,
periodical abnormal noises are apt to be made by the same
reason.

In order to avoid these situations, as the area concerned 1s
shown enlarged 1n FIG. 21, the third embodiment 1s arranged
to previously form a step in the shait 33q, and to iterpose a
dished plate spring 34 between the step and the bracket 30 for
applying a braking force to the shait 33a. Here, the braking
force of the plate spring 34 needs to be strong to the extent that
it can stop at least the rotation of the display 1 caused by
moment of the self-weight of the display.

Incidentally, the motor 33 shall have rotatable torque and
be rotatable 1n spite of being applied such braking force on the
motor. Thereby, such prevents the display 1 from being finely
swung due to vibrations of the vehicle during driving, thus
making a display image of the display 1 easy to see. Also,
such 1s conducive to preventing the production of periodical
abnormal noises. In housing of the display 1, the display 1 is
rotated on the rotating shaft 20 1n an anticlockwise direction
from the opened state shown 1n FIG. 18 to the state 1n which
the display 1 1s substantially horizontal, and the display 1 1s
housed 1n a cut-out 4a of the plate 4.

In the above-described arrangement, when the display 1
comes 1n the rear field of view 19 of the room mirror 7 at an
openmg angle shown 1n FIG. 22(a) and obstructs the rear field
of view, the motor 33 is driven at an opening angle shown 1n
FIG. 22(b) and retract the end of the dlsplay 1 to place it out
of rear field of view 19 of the room mirror 7. This secures the
rear field of view by displacing the display by a distance t1.

There 1s need of adjusting opening and closing angles of
the display 1 for every person sitting on the seat because each
person has different eye level. However, since in the arrange-
ment including the plate spring 34, the display 1 has increased
rotational resistance and the resistance compels a driver to use
a considerably large operating force for manual operation of
the display.

On this point, 1n the third embodiment, the display 1s driven
by the motor, thus enabling an easy adjustment. In addition,
the motor-driven display allows opening and closing of the
display 1 and a driving adjustment thereol by a switch opera-
tion ol a remote control unit, even by a child who does not
reach the display 1. Besides, the electrically-driven display
can 1mpress a driver as high-grade.

Fourth Embodiment

FIG. 23 shows a state 1n which the display 1 1s opened. The
fourth embodiment shows a transition from the state in which
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the display 1 1s housed 1n the cut-out 4a to the state 1n which
the display 1s opened alter being rotated on arotating shatt 35.
With the opening of the display 1, the rotating shaft 35 is
moved (shifted) upward by being guided along a circular
arc-like guide slit 37 formed 1n a bracket 36, which 1s droop-
ingly fixed on the plate 4. On the one hand, with the closing of
the display 1, the rotating shait 35 1s moved (shifted) down-
ward by being guided by the guide slit 37.

Thus, as shown 1n FIG. 23, the feature of the fourth
embodiment 4 consists in that the bracket 36, serving as the
support means of the rotating shait 33, 1s provided with a
rotating shaft shifting means 38 for shifting the rotating shaft
35 by a predetermined distance 1n a predetermined direction
when the display 1 1s rotated to a predetermined angle on the
rotating shaft 35 integrally formed with the display 1.

FI1G. 24 1s a view showing the rotating shait shifting means
38 divided into the main body (plate 4) shown 1n FIG. 24(a)
and the display 1 shown 1 FIG. 24(b). Referring to FIG.
24(a), a driving gear 32' to be driven by a motor (not shown)
1s axially supported by the bracket 36.

The guide slit 37 1s a circular arc-like slit concentrically
tormed with the shatt of the driving gear 32', and the slit 1s of
s1ze to the extent that the rotating shaft 35 can slidably fit
theremn. A circular arc-like rack gear 39, which 1s sized
smaller than that of the guide slit 37, and 1s concentrically
provided with the shaft of the driving gear 32', 1s fixed to the
bracket 36. Referring to FIG. 24(5), the rotating shatit 35 1s
fixed on the display 1, and the rotating shaft 35 1s coaxially
integrally formed with a follower gear 31' and a pinion 40.

In the state 1n which the display 1 1s assembled to the
bracket 36, shown 1n FIG. 24(c¢), the rotating shait 35 fits in
the guide slit 37, the pinion 40 gears with the rack gear 39, and
the follower gear 31' gears with the driving gear 32'.

In the following sections (1)-(4), an explanation will be
given for states in which the display 1 1s opened and closed,
and rotation and a shiit (a movement) of the rotating shait 35
corresponding to the opened and closed states. FIG. 26(b) and
FIG. 26(b') are views showing the bracket with the gear 32
and the gear 31'1n FIG. 26(a) and FI1G. 26(5) merely detached
for explanatory purpose.

(1) Housed State

As shown m FIG. 25(a), the display 1 1s housed in the
cut-out 4a. At that time, 1n FIG. 26(a), the rotating shatt 35 1s
stopped its rotation, and 1n FIG. 26(a'), the rotating shait 35 1s
positioned 1n the lower end of the guide slit 37.

(2) Opening Operation

In FIG. 26(a), when the drniving gear 32' 1s rotated 1n a
direction shown by an arrow, by driving the motor (not
shown), the follower gear 31' geared with the driving gear 32
1s rotated, and the rotating shait 35 integrally formed with the
tollower gear 31" 1s rotated simultaneously therewith, with the
result that the display 1 transitions from the housed state
(closed state) shown in FIG. 25(a), FIG. 26(a), and FIG.
26(a'") to the opening operation. The state of the display 1 1n
the opening operation 1s shown 1n FIG. 25(b). Moreover, the
pinion 40 integrally formed with the rotating shaft 35 1s
rotated by rotation of the rotating shatt 35, and the pinion 40
shifts (moves) upward with the rotating shatit 35, while rotat-
ing, on the rack gear 39 along circular arcs of the guide slit 37
and the rack gear 39.

(3) Visible State

The rotating shait 35 moves upward on a path along the
circular arc by being guided by the guide slit 37 with 1ts
rotation thereof. Further, the display 1 1s also rotated with the
rotation of the rotating shaft 35, goes through the rotating
operation (FI1G. 25(5)), and finally leads to a visible state 1n
which the display 1s 1n a state suitable for viewing, shown in
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FIG. 25(c), FIG. 26(a), and FIG. 26(a'). Until the display
comes to the visible state, the rotation of the driving gear 32
1s transmitted to the follower gear 31' and the display 1 gradu-
ally opens. Further, as shown 1n FIG. 26(5"), as the follower
gear 31' rotates, the pinion 40 1s rotated and the rotating shaft
35 moves upward along the guide slit 37.

(4) Upper Limit of Opening Operation

An angle of the display 1 1n the visible state varies depend-
ing on a position of a user of the display 1 with respect to the
display 1 and eye level of the user. The angle of the display 1
can be adjusted until the rotating shait 35 abuts against the
upper end of the guide slit 37 (FI1G. 25(d)), and a position at
which the rotating shaft 35 abuts against the upper end of the
guide slit 37 1s a position of the upper limit of the opening
operation of the display 1.

As the motor (not shown) reversely rotates, the driving gear
32' also rotates 1n a reverse direction and the display 1 returns

to the housed state, as shown in FIG. 25(a), FIG. 26(a), and
FIG. 26(a"). As mentioned hereinabove, the feature of the
fourth embodiment consists in that the rotating shait 35
moves upward with the opening of the display 1, and moves
downward with the closing of the display 1.

Referring to FIG. 27 1n which influences upon the rear field

of view of the room mirror 7 are compared between the third
embodiment and the fourth embodiment, there 1s a difference

therebetween. That 1s, a position of the rotating shaft 20 1n the
third embodiment does not shift on the bracket 30 with the

opening of the display 1, whereas 1n the fourth embodiment,
the rotating shatt 35 shifts upward on the bracket 36.

As aresult, when the display 1 1s opened up to the same tilt
angle relative to the perpendicularity 1n the third embodiment
and the fourth embodiment, 1in the fourth embodiment, the
position of the rear end of the display 1 1s retracted out of the
rear field of view 19 of the room mirror 7, while 1n the third
embodiment, the rear end thereof 1s within the rear field of
view 19. In concrete terms, there 1s a difference “t27="‘the
distance 1n a vertical direction between the rotating shatt 35”
and the rotating shaft 25="the distance 1n a vertical direction
between the two rear ends of the displays 17.

Therefore, 1t can be said that when the display device 1s
placed at the same visual angle, the fourth embodiment pro-
vides the obstruction-free rear field of view of the room
mirror 7. Remark parenthetically, in the fourth embodiment,
the provision of the braking means (not shown) using the
plate spring corresponding to that of the third embodiment
may drive the similar benefit such as prevention of vibrations
of the display 1 and vibrational sounds.

INDUSTRIAL APPLICABILITY

As described above, the present mvention is suitable to
provide a display device which 1s provided on the ceiling of a
vehicle or the equivalent, and 1s free from obstruction of the
rear field of view of a driver.

The invention claimed 1s:

1. A display device including a display means, which 1s
rotatable 1n opening and closing directions; a rotating shaft of
the display means; and a rotating shait supporting means, the
display device comprising:

a rotating shaft shifting means for shifting the rotating shaift
by a predetermined distance with respect to the rotating
shaft supporting means 1 a predetermined direction
when the display means 1s rotated to a predetermined
angle on the rotating shaft.
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2. The display device according to claim 1, wherein the
rotating shatt shifting means shifts the rotating shatt through
a combined mechanism of a rack and a pinion provided 1n a
joint of the rotating shaft and the rotating shaft supporting
means.

3. The display device according to claim 1, wherein the
rotating shait shifting means, when the display means 1s
rotated from a closed state to an opened state, shiits the
rotating shait such that a display screen of the display means
moves by a predetermined distance 1 an upward direction
viewing from a viewer.

4. The display device according to claim 2, wherein the
pinion 1s integrally formed with the rotating shaft and the
rotating shaft 1s rotatably and movably engaged in a guide slot
restricting a shufting direction of the rotating shaft.

5. The display device according to claim 3, wherein the
pinion 1s integrally formed with the rotating shait and the
rotating shaft1s rotatably and movably engaged 1in a guide slot
restricting a shufting direction of the rotating shaft.

6. The display device according to claim 1, wherein the
shifting direction of the rotating shatt 1s inclined relative to
the perpendicularity.
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7. A display device icluding a display means, which 1s
rotatable 1n opening and closing directions; a rotating shaft of
the display means; and a rotating shatt supporting means, the
display device comprising:

a follower gear integrally formed with the rotating shatt,
and a motor-driven driving gear geared with the follower
gear.

8. The display device according to claim 7, wherein a
braking means, which can stop at least rotation of the display
means by moment of self-weight of the display means.

9. The display device according to claim 7, wherein a
rotating shaft shifting means for shifting the rotating shait by
a predetermined distance 1n a predetermined direction when
the display means 1s rotated to a predetermined angle on the
rotating shatt.

10. The display device according to claim 9, wherein the
rotating shaft shifting means includes a pinion, which 1s
coaxially and integrally provided with the follower gear; and
a circular arc-like rack gear, which 1s coaxially formed with
the driving gear, and gears with the pinion, the rotating shaft
shifting means shifting the rotating shaft along a gwde
through a combined mechanism of the pinion and rack gear.
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